Porcine circovirus 3 Cap inhibits type I interferon signaling through interaction with STAT2.
Porcine circovirus 3 (PCV3) is a novel circovirus that is associated with porcine dermatitis and nephropathy syndrome, reproductive failure, and multi-systemic inflammation. The type I Interferon (IFN) signaling pathway is an important innate immune signaling pathway for defense against viral infection. Many mammalian viruses inhibit host innate immune signaling through diverse strategies. Here, we found that the PCV3 capsid protein (Cap) significantly inhibited IFN-β-stimulated response element (ISRE) promoter activity, suggesting that Cap suppresses IFN signaling. However, Cap did not affect expression and phosphorylation levels of STAT1 and STAT2 and did not interrupt the heterodimerization of pSTAT1 and pSTAT2. Although Cap interacted with KPAN1, it did not block the interaction between KPNA1 and pSTAT1 or the nuclear translocation of pSTAT1 and pSTAT2. Interestingly, we found that Cap inhibited the activation of ISRE promoter induced by IRF9-S2C. Mechanistically, Cap interacted with the transactivation domain of STAT2, a key protein in type I IFN signaling. In addition, we found that Cap bound to ISRE and prevented ISRE binding of IRF9-S2C. This work is the first to describe the mechanism of inhibition of IFN signaling by PCV3 Cap.